In this article, we present a two-dimensional study of laminar natural convection in porous enclosure. The horizontal walls of the enclosure are thermally insulated , where as the left and right vertical walls are maintained respectively at different temperatures ( warm temperature) and ( cold temperature).we present the differential equations modeling the phenomenon studied according to Darcy-Brinkman -Forcheimer model. after the dimensionless form of the equation we have four dimensionless numbers : the Prandtl number the thermal Grashof , the aspect ratio A, the Darcy number .The results allowed us to conclude the following: Increasing of Grachof number with a constant Darcy number, so we areThe increase of convection and as a result the increase in flow velocity and heat transfer.at constant of Grachof number whith decreasing of the Darcy number, the medium is impermeable which slow motion of the convection phenomenon. so we are a degradation speed and heat transfer .Finaly We executed the program calculates with the real data of oil reservoir.
Introduction
Natural convection in porous media is very important, and has applications in many fields ( astrophysics, oceanography, geophysics, air pollution , groundwater diffusion of pollutants, underground burial of radioactive waste , thermal insulation, metallurgy, extractions oil , geothermal use and storage of certain agricultural products). A very detailed of Many works done in the past, for porous media is presented in the book Nield and Bejan [1] . Most studies existing for the convection heat source are based on the Darcy model. many works have examined the natural convection in a porous media, Prasad and Kulacki [2] they studied the validation of Darcy, Darcy-Brinkman and Darcy-Brinkman-Forcheimer model, in the vertical cylinder.Chang and Hsiao [3] have concerned with the problem of the natural convection in a vertical cylinder containing a anisotropic saturated porous medium . On the other hand the development of a laminar flow model for natural convection in porous media, was studied by Bennacer and al [4] Who developed the Darcy model by the Darcy-Brinkman model. BENISSAAD and OUAZAA [5] , They studied analytically and numerically the convection natural bidiffusive in a confined porous medium. and they obtained the Excellent agreement between the analytical solution and the numerical simulation. Poulikakos and Bejan [6] and Lai et Kulacki [7] have interested to the media trained of the horizontal or vertical porous layers with different permeabilities and / or effective conductivities. In this paper we study the phenomenon of the flow of natural convection in a porous media and we use the general model Darcy -Brinkman -Forcheimer, this model includes the importance of viscous and inertial effects when the velocity is important. 2 ). μ : dynamic viscosity(unity viscosity dynamique.centi poise). ε : porosity (%).
Problem geometry
The geometry of the problem is shown in fig.1 .we Consider a square enclosure of length L , height H and aspect ratio A = L / H ( L = H) figure .The dimension in the direction normal to the figure 1 is very large compared to the other dimensions it is therefore assumed that the problem is two-dimensional . The fluid used is the air. The horizontal walls are thermally insulated , where as the left and right vertical walls respectively are maintained at different temperatures Tc ( warm temperature) and Tf ( cold temperature). 
Governing equations
The flow in the enclosure is assumed to be two-dimensional. All fluid properties are constant. The fluid is considered to be incompressible and Newtonian. The Boussinesq approximation is applied. heat generation and radiation effects are neglected. The dimensionless form of the governing equations can be written as :
The boundary conditions are :
Numerical method
Equations (1) to (4) subjected to the boundary conditions (5) are integrated numerically using the finite volume method described by Patankar [8] . A uniform mesh of (42x42) is used in X and Y directions. A hybrid scheme and first order implicit temporally discretisation are used. The iteration process is terminated under the following conditions:
Where represents U, V and T.
Numerical validation
In order to validate our results a comparison was made with the results obtained by lauriat and PRASAD [9] , (see table 1 ). A good agreement between the obtained and reported results can be observed. 
Results and discussion
All results presented in this study are witch A = 1, Pr = 0.71. The Grashof number Gr ranges from 500 to 30000. As the number of Darcy takes values : 10 
Effect of increase in Grashof number
To show the influence of increasing the Grashof number on our physical phenomena, we ran the program calculates the following parameters: A = 1,Pr = 0.71. The Grashof number Gr varies from 500 to 30000. The increment of time is : 10 -5 .
Flow structure (Streamlines plots)
The flow structure is determined by the graphic display of contours of stream function . The figure 2 shows the Streamlines plots when Gr = 500. The flow consists of a perfectly symmetrical cell rotating clockwise . The fluid near the left wall because it is hot it tends to move to the top of the enclosure, then it amounts to it is replaced by the cold fluid .
By contacting the right cold wall , the fluid transfers the heat , so the temperature decreases and the same phenomenon occurs .
By increasing the number of Grachof , the Streamlines are focusing increasingly figure ( 2.b ) where a more intense convection. For the value of Gr = 30000 cell widens throughout the area figure (2.c). The flow structure and more intense than the previous case, where an amplification of the phenomenon of convection. 
Horizontal velocity profile
The figure 3 shows the profile of the horizontal component velocity in the middle of the enclosure with the different values of Grachof number. For Gr=500, the profile is almost a straight line parallel to the axis OY where a velocity which is almost zero.
For Gr=10000 the profile is symmetric, the velocity is zero in the middle, the upper and lower boundary of the enclosure. It takes maximum values in the near of horizontal walls with an opposite direction indicating clockwise flow. When the profile is always symmetrical, with an increase in the maximum velocity. This is due to the intensification of convection phenomenon. Table 2 indicates that the value of maximum velocity increases with the increase of Grachof , so the convection increases When the increase of this number. 
Isotherms plots
The Figure 4 shows the temperature distribution in the porous medium when his Gr = 500. The isothermal lines are vertical lines parallel to the vertical wall . Heat transfer is purely conductive . The temperature varies gradually from the left hot wall where the temperature value is maximum, to the right wall cold.
When the Gr=10000 figure (4.b) isothermal lines begin to deform in the clockwise direction of rotation of the fluid. By increasing the number of Grachof 30000, Figure (4.c) , the convection gives way to the phenomenon of conduction, the deformation of isothermal lines is remarkable. The isothermal lines are more Concentrated on the upper and lower corners corresponding to the left and right vertical walls . So a strong temperature gradient in these regions. Table 3 indicates that the average Nusselt number increases with the increase of Grachof number, thus intensifying heat convection. 
Effect of decrease in Darcy number
We for lower Darcy number, that means the medium is less permeable, to which acts as an obstacle to the flow, so a lower velocity and thus a weakening of the convection. 
6.3.Calculated with real data of oil reservoir .
We executed the program calculates with the petro-physical and thermodynamic characteristics. Of Hassi Messaoud's oil crud [10] . All these characteristics are shown in Table 4 . Table 4 :the petro-physical and thermodynamic characteristics of Hassi Messaoud's oil crud. [11] T(C 0 ) Pg(kg/cm 2 ) Pb(kg/cm 2 ) μ(Cp). Table 5 whose :
x the maximum velocity is very low.
x The convergence of the program used is checked.( Nud= Nug≈1.00). The figures ( 5.a) , (5.b) and (5.c) show respectively the variation of the flow structure, isothermal lines and velocity profiles in the middle of the enclosure We note that the flow velocity is very low because the permeability of the oil field ( very low permeability order 1 and 2md ) . So that is to say we have problems of oil recovery . Although the field of th Hassi Messaoud is one of the Largest reservoirs in the world. conclusion we present a two-dimensional study of laminar natural convection in porous enclosure. The horizontal walls of the enclosure are thermally insulated , where as the left and right vertical walls are maintained respectively at different temperatures ( warm temperature) and ( cold temperature) The finite volume method is used to discretize the different dimensionless equations of mathematical model. The dimensionless number that is the physical process control parameters are : the Prandtl number the thermal Grashof , the aspect ratio A, the Darcy number . The results obtained , we found the following: Increasing of the Grachof number(Gr=500 ,10000 and 30000), with a constant Darcy number, so we are The increase of convection and as a result the increase in flow velocity and heat transfer.
at constant of Grachof number whith decreasing of the Darcy number,(Da=10 -2 , 10 -3 and 10 -4 ) the medium is impermeable which slow motion of the convection phenomenon. so we are a degradation velocity and heat transfer .
Finaly We executed the program calculates with the real data of oil reservoir.(Hassi Messaoud's oil crud). We note that the flow velocity is very low because the permeability of the oil field ( very low permeability order 1 and 2md ) 
